Requested Patent JP2000029731A 



Title: 



A DUAL-MODE VLIW ARCHITECTURE WITH SOFTWARE-CONTROLLED 
PARALLELISM ; 

Abstracted Patent EP0962856, A3; 

Publication Date: 1 999-1 2-08 ; 

Inventor(s): SHIELL JONATHAN H (US); BARTLEY DAVID H (US) ; 

Applicant(s): TEXAS INSTRUMENTS INC (US) ; 

Application Number EP1 9990201 702 19990528 ; 

Priority Number(s): US19980088314P 19980605 ; 

IPC Classification: G06F9/38 ; 

Equivalents: ; 

ABSTRACT: 

M h J™ V fS ' S , a V f? l0n9 instruction word data Processor (200) including plural data registers 
(140A, 140B). plural functional units (130A, 130B) and plural program counters (11 OA 11 1 0B) 
and is selectively operable in either a first or second mode. In the first mode, the data processor 
executes a single instruction stream. In the second mode, the data processor executes two 
independent program instruction streams simultaneously. In the second mode the data 
processor may respond to two instruction streams accessing only corresponding halves of the 
data registers and function units. Alternatively, the data processor may respond to a first 
instruction stream including instructions referencing the whole data processor employinq A side 
function units by alternatively dispatching (1) instructions referencing the A side data registers 
and the A side function units and (2) instructions referencing the B side data registers and the B 
side function units. In the first mode, the data processor fetches N bits of instructions each cycle 
In the second mode the data processor may fetch N bits of instructions for alternate program 
counters on alternate cycles or fetches N/2 bits of each of the first and second program counters 
l he data processor includes interrupt steering and masking control logic (125) allowing 
instructions to control whether the first instruction stream or the second instruction stream 
receives interrupts. 
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^'x^ 7 r -f ^esR 9 , m^-m/imknm.mmt 

S. ^-^^-^-^^ KT - {4 r A -^^ y j D-^ 
[0035] f ^-^'co-^-f VWOnWi H* 1 ^ 
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+m warn* w®%$>nft.tmm*5-zx%.-' r 

t-tZ-fhZttfX'Zh. ZWt-ita >l*ftMiilzB 
[0036] mkCDiS&tffimiZZcOig&m. 

o 3- HfcSiiS Z ttfM&ZtlX^Z CI b C&KSft 

ft t-tzh'h: ;*vvis*) zmcDttmrnffiizti 
vmmiz&z.-mM£iL\,\ <mizmtx#wtt&zt 

LX^thti^) 

[0 0 3 7] @3KMftt, *9mMteTo?'yAX*: 
V10 5^0) r 2Mj Tf-tAcrnm&ZOmt ftte*» 

<omWTX'* * y te#-»M ?>UX"k8iSiiit^7- -y h ( 2 
5 6 h' y h ) fctBTrf ft. £^l^te*^0&iJffll|P8 
fcftKSlH' K 1 1 OAt 1 1 0B*»£>7 x -yf- • 7n/ 
7 A# &tf.WiPgSl 1 OAt 1 1 0B£#T, # 

#1M Kte 1 ofc § cdim ?/i^fc-e<7)&tfD8f£f§.|, . 
■ftcfrhi&y-J IMz+TA KAte8f§r^f7-y K£*# 

i'*>£><qiM Vi>lW?JUX'4$i^a±$:imX'$%: 
Vtf;#>. FIFQA-y 7 r##*^S3 0 7 Afc 3 0 7Bt I 

• 7x7f • TDi/7A^^y^St/$lJ^gl 1 OA 

k 1 1 0Bo$ijarT(cj>s. c^a^ry7i-y-?-<iS 

mmizti >? . SI 1 HJfeflkD 2 fitf- h ft 

[ 0 0 3 8 ] B-tM K£J« t % fil^teJfll IS&gfcl 
^'j 1M KT'&ft ) fcS*W£R$-C, 113 2 2Bte. 

m^mcD^j^ y hzmmt. zti* ^m^j c6x 
mtix&t,?, mmm<r>i.oi l zm^h. 

[0039] Rtffc. AIM Htt-KoaffiSJjlTOlKt: 
MSSLT^ft. t^T^T;? 2 1 7 Ate. 44tWv h 
£A-»M K • . y h 3 i s A t BtM H • /\'^ y h 3 1 

8B^y-h--ri,ss'jco^y-h • ryrvgrns 1 

jDt*-y HS-iaairrSCItSr^-tf^^cOT^'rhte^ClT- 
*fT$*li (-f3Nb*>, BtM H • l^'*? • 



0-15W-( H ■ ^>-'^^7r>f;K7)l 6-3 IT 

hhvvx* ■ tyvxv kwmit>ti&) . tc(oj« 

#fcMtrtt£*gjjrf |>jIflot'-y h##y\'7--y h iy^.;, 

^ ^7hj kWr^tih. M«B»3 1 9»iAtr^ 
KXteB (B' toftfiis) ^ k • If -f tMfiZWM 
^^mt^tt^^L. Ztl&iH KA<7>gDtc 
Ji^Kt^.. v;l/^ru^1f3 2 1 te#J8«fcJI3 1 9^SJ 
^TT-Atr-f KXteB' 1M H • ^-7"-y h ( 3 1 8AXte 
3 1 8B) £7)t'*>4>*^S^-rS„ WRlUHjrv hli 

3-vmmiz£r)>mzti$,. zco^tuzxo. ^cso 

A-^^f K • y\'^r-y htB' iM K • M-^-y K*iA-ir^ H ■ 

t'-y h Sr-t -y h LTV^^ffS<7)^^ h £ fiimz^ 
*— 9"-f Kfc4fft£W±£#-tS£K;r-y h<i^ag|-f § 

ft. ft?t^#^^-y K*JA-9-^ KT§i§#rt.&fc, 
7*7^ >te^f>— ir>X r \jrA. B' x A. A. B' 

CltLte. Ytfimitn&M KtSKS" 

(C« LT V ^Xli^X <r>k*T4 Y+4tn* y V Sr^UI L 
fc^fc«4L. mL-y~h®.<n>is->rvx\i r^A. B' s 
B' , A. B" X\ Ztlii. ±XCW' *M Y&%o>* 
y--y YWimikW *M Hifeito^S/?y-7 h 

tzm<mzmitz>. i>^A,±u^-y>xcr,^ip 
lmiitmiioh. ri fA, b' , B- , b- , 

B' . A. B' . A. A, A. B' fj CT)£o%>— 

[0040] tiTOSteTD-fe -y -V*(Qfii<fr<r>m<r>%ti 

r ji^<7)C6x^h. j i: V ^ £&<9?iJte-#^fSHi-#g3t 
7*D-tr-y-t2r*nM^sgitft*^t. r^- 

V>3^»c7)ftftc7)?ijte. ^CDHf-f H<7) -^>f p 

^4^ ( 4 ) t&Wrv Vcnm^^ix^-t. n rji 
^C6xSiij t t%--4X-i>k*tA Kj OM^rtt^ 
SOJilT^W^af^tft. CO^T'te { > P«3<0^tem 

i>cox-\ Item^-t-f 9 )\><F>\>o ) kMx\z'g£i%tih 
^%K%<F>^imkih^X'h^k*%m-h 

*1S:*ii A, 2 |B„ A 13 > B 12 {B 13 B 14 } A )4 
mm- : <A 2I B,j Ajj B 22 } A 23 {A 24 ^ B 24 ) 
[*1] 
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|Bi3Bl 4 > 
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fBijBi4> 





7 


(A^IWW^I 


A„ 




8 


A?- 


fA„A~V 


c« 


9 


/A,*Bz3B2*> 


flBaBs) 
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10 




A„ 


<c„c«,) 


11 




A, 4 




12 I 


fB»B*> 





[004 1] ±M<rm.X\ AfcB-«M K**£#K:3«f*- 
6ffefc*>lfS2^fl(c£v^#>. KT'ti*#S£ 
H J; 0tSr^Offl{ij|^{c^< ; £ . 

[ 0 .0 4 2 ] C6xT'^-T ^ DS-ct)^ h * >j . 

X>90*mtZ £&1><W)\ XJiXoX^A • .X* 
^-v-y^j-t LT mmZtlfzM£*v jl ■ $xmiz 

iM \ i TAh-)U#?t$iLt:m. m®cr>C6x<7)J:olzik 
^fA (p-»M Y) ^xh-^-rs, <riii2$fjfj|i£fg 

mz^-h. LfrL*c&t>. x) — jMzm-t&m t )2-?>t 

KS-^fc^Mtf iikt^rigT-, ClO^-S-OlBcT) 
[0043] mm3»6Whl¥{m.2»^2||ife^lO$ 

-At L"CA-*M K±fc r D -^j fl.^c7)S"ja^/N 

Y £ffiffTM^jffiifflfc¥iM Xc^jln- K£j?fr 

1. rnt-/t2 0 0^t-K T'UffL 

2 . W&*v* ? ai£*r7»S 1 2 5 fc Jt 0 , Xn-fc 



tt^.MB£LTV4IBft9-^ Kl 3 0MiXh-/\sf2>. 

3. H • 7i</f • XoX9A^>»-^xy$l|^ 
i&Sl 1 OBWiMW^SiBi^^yK^ • 7KWa 

*->M )*^7^t, diHiXn-fe-y^S^-f^. 

xxhTyytisZ-frLTJi^-^yztii^ aim Y<r>xv 
v vii%m!t®miz-£7u-t vvzmmLxmfT-? 
h. 

[0 044] c\ff)&Jj0)yyh'7xT (tth^ mm 

st^v-f -o-^fA, rtos) mn-izzx^t 
xfrht. b$#tb-»m hi 3 oB^ryx^rh Ltv^j 

it. zcrmcrtthztcfxizmkizmft^hnx^m. 

0, AIM Kl 3 0Ac7)To-fe-y-tf$r|f^L^f-mtf^ 

[004 5] FTOStOygraSfefclBirC**. =Sr€!fir 
^>-Wi2-9C0^^S^O3-K • xhO-M. 

#*U:2oo¥-!M H. ^SL/oHi^^ Kt 1 

*wcjBtTja«iiis^T* hz t zmmi. ®mtz 

t>W&ZMl£:8fizit*)-'t X<r>o — Y ■ Xh'J 

± Ltciltilt* t>r. *fiS*mi¥lM X<7)a- F • 

[0046] m&ifSX'Os— T4 yy^xn-ut. 

150PM Y Zimth J: 3 mm I . TRTOSli^^ 
H?)[g*ffiffl'+M KT-fl*»f Hfr^Ti&Cft 6 i fc 
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3r) mmco-^&t LTi&jkZtl%mitiKct>^\ ry 

zvsxu-y h#$ ^mm^t u -Htmmzm 

AIM ha, r n -^j 1-&J:5&£T£, fcwctM K 
5rBS^T-^ & i i: (CSS? ;ftjt V \ 

[0047] *wmmxim uzmtctatx, § t<e 
i o o 4 s i Jjttco»-pi ixmtz&Tcomzm*t 

^ft^tffmztih'm 1 Hi: % & l gto-r-* 1"^ 

t m i mvmm&z&m txm 1 ro/7A*>> 

-^l^>--X^*^^J£L^2Sf<7)T-^l/^^tB« 
tem 1 SOtl£&fl*>&4Ht LfcSI 2 Sf<7)tSl^g^ft 

aim VbWkr—? v vx 5<r&ft<nftttLtzWrm 
m** Ftmmt^wcr>^co#MLtzm(7m-j h 

rfp&fifoSSit,. mrn^Atf^y^iiAiM H • r 
-^i^fcAtM FfciggSfcfcWfBU Jg2To 
^A^y^tiBtM H • T-^P^'X^tBlf-f H«S 

( 3 ) S2flgeaOiBgi&$ST-*rn-t vlf-fctiV* 

t, mffl>wwjx?x'hr>x. t h immm 

tM KSHHcJt aS2*-KTttAlM K • 

U ^ ? b A--M F«t^lS<7)i6f^«^ < 1 1 
lfflcT^j^^^AiM H95#fcJ: OSfljaPSix. 

4 H - T-^i^iBtM Yw$gm.<mm$&ts: 
< 1 1 1 mmm^vxtawri vuwzj: vmwz 

ill. j8**^Br-^rn-b.y9-. 
[0049] ( 4 ) » 2 JBIE««Sfi^ST - * To 



n-b -y^^fcti^lSo^i: 

w>'xftmM vffim&tiimixmzti. %2 

*-KT. ^27-D^7A^'»^{cJ:0*iJl»$fL|)« 
Sr-^nt -y-9-0^fc«i8figgBW^t ££fl£f 
§ 4*?>» Sr-^o^ 2 flHi-* h y - A(c^£?g L , b-t-^ 

( 5 ) ^2^IBK^i@*^iS7 f -^rD-fe y-ttCfcV» 

A^-7>^(cJ: OSi|ffl$^tt«o«IST-^rD-fe.y 
h y-A(ciE^L. ( 1 ) A-*M H • t — fl/isX 

?bw mm&mzmi-thtii^b ( 2 ) b^ h • 

-it^L. B^ HSIEgg^ffifflLT»T$fL 

( 6 ) msmidM^m^^-mT—fra-t >y-9-cijv^ 

T , $ ^fcr-^Tu-fe -y^Slffllffl^^^lfiit^-S 

frX'TaT-yJijC^iJfrtyHt'-y h^^7i 

3l2t-HT\ f-^7D-b7ta?SW?^ 

U^4»Nh'-y K<7)ifH*£7x 7fL. ®27D/ 7 A* 

5: 7 x -y f-f s ®^^gr- ^ 7 D-b -y -9". 
[0050] ( 7 ) ^ 5^fBK^e*^gx-^To 
-b-y-TCfcV^T. f-^7D* 7 t^Jtfllffl(7) 

HT. T-^To-b-y^imiroiy-^A^^^^^ 

^7x?fL. ^2^-H-C. T-^Ta-b-y^i^ 
1 7D/7 >7 >^ tJJJS-TS ^ 'J 

N/2t*<y hc7)^5-7x yf-L, ^2 7o/7A*-> 
>'^t«lE-rS7 , D^7A^t »J*»4>N/2 b'-y h<7)^ 
^7i7ftl, ti^^llT-^rD-b-y-9- 

( 8 ) SB2?!EB^)l8***ST--^7 , D-fe y^(cJ3V> 
T. SBlt-Hi:»2t-HfcOiaaVjB2t-Hfc» 

leSLTr-^TQ-b -y^{i^ 1 =t- V bM2^~ Ht 

«H*wi, tsimmi'i'xfftwffifcmscomim 
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(10) Sg8«IB!g<Dj@;K#^fST-?Tn-fe -yflzte 
v ^X . r- ? T-o -tr 7 -9-(i^Slife^c0||ffB#tcm 1 
FhSI2*-Fi:co|g£flJ#;i. T-^rn-fe-yimiS 
^ife^'Ollfi^KSI 2 F t SI 1 F t 

(id m2mm^m^^mr-fro-t-y^izii 

. £ 4>£. SI 1 ft^X F 'J -AX(1SI2^X F D 

[0051] (12) ^mtm^r-^wx^ 1 4 

oa. i4 0Bt. mm&mmi 3oa. i3 0Bh.a 
BcrmrjAHvyf 1 1 oa. ii OBt i-stsm&fii 
^Br-^ra-feyif-CJbOs 8SlXttllS2*-Ktf>if 
^*>T'§iR«£iM1^frc*>£>. SH*-F"e«i. r 
-^TD-b y^im-^^XhD-ASrllff-rs. SI2 
*-KT*kt f r -^7 , D-fe-yD-ti2-003&firL>tra^ 
5A^^h'J-A^[SI^||ff-tl,. SI2*-FT' 

jE-r^^co^T^-fe^-ri. 20^^ f y-Atc 

J&gLTtJ:^. ttzlt. r-frv-t (1) 
AIM F • ■f-^l'S/X^fcAlM K«fl^a5r#^-r-& 
tfrfrfc ( 2 ) BlM F • -f-*L'> f .X*fcB-»M F^fgg 

9. AtM mms*mix-kT-?Tn±v-*i 
m&r MMt&stoto 1 hj - a lt t «k 

v\ sn^-FTtt. T-*:^n*-yim£-lM?;UT' 

^ro-fe v+n&zKWJ ^iVX'^K^yaVyAt^ 
>-^ffl<5DNh'-y hO^Sr7x-xf-fi.*\ X&SllS. 
IX SI 2 T O / y A i) *? V 9 <0# « <F> N / 2 1* -y F £ 7 x 
•yf-LTixtV^. r-^ra-fe y^JiSll^Xhy- 



AXteSS 2 tfr^X h y - fc' *> & tfffQ* SrStt* 
X^SO^t&ai 2 5Sr-^tf. 

[an %mmizi5uxmn?)VLiwTa-tvv<omx' 

hh . t**TX -Syxhy^y FttC62x7 r 5 0 ODS 
Pn T t To ^7 9 * t 0 <0&Wt I 7n 

[@2] *%tm>imtfcMizfc-ox$mztitz®i<07 

O-fe -y -»/-<97"n y 9 ££0T'J> & . 

[@3 ] xmommmtzx ossis*ifcHi<or 

[04 ] *W3Jtt«y*ia60IC:J: O50E?^0 1 «7 
u-t-yy-OT^mx-hh. 

10 0 CPU 

105 7D/7^tU 
160 r-^^t'J 
13 OA AlMF 

13 0B B1MF 

s. l. m. d m&mw. 

14 OA. 14 0B l/y'X^77>f* 

110. 11 OA. 11 0B 7x?f •7o/5A*'> 

115. 115A. 115B f^f^^7f/f3- 
FUE 

13 5A. 13 5B #«§|g 
125 Hji^VX^SlXXf-TSa 
120 /M7*7>f >-«^S 
145 l^'X?35il?& 

15 0. 15 OA. 15 0B HmVi/Xf 
2 1 7A. 2 1 7 B 



[04] 
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1I5A 217A 

— , \ , s 




217B 115B 



200 



7x»fPC 



^5 -TV 
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